Projection printing of 3-dimensional tissue scaffolds.
Our ability to create precise, predesigned, spatially patterned biochemical and physical microenvironments inside polymer scaffolds could provide a powerful tool in studying progenitor cell behavior and differentiation under biomimetic, three-dimensional (3D) culture conditions. The development of freeform fabrication technology has become a promising tool for the manufacturing of biological scaffolds for tissue regeneration and stem cell engineering. Freeform fabrication is a very promising technology due to the efficient and simple process for creating bona fide 3D microstructures, such as closed channels and cavities. It is also capable of encapsulating biomolecules and even living cells. This chapter describes direct projection printing of 3D tissue engineering scaffolds by using a digital micromirror-array device (DMD) in a layer-by-layer process. This simple and fast microstereolithography system consists of an ultraviolet (UV) light source, a digital micromirror masking device, imaging optics, and controlling devices. Images of UV light are projected onto the photocurable resin by creating the "dynamic photomask" design with graphic software. Multilayered scaffolds are microfabricated through a photopolymerization process.